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DIILUPWKDWHYHU\SURIHVVLRQDOSUDFWLFHKDVSDUWLFXODUWDVNQHHGHGIRUDFKLHYLQJDVXFFHVVIXO%,0SODWIRUP,EUDKLP
DQG.UDZF]\N7KXV%,0FDQQRZEHVDLGWRHQFRPSDVVDOOSKDVHVRISURMHFWGHYHORSPHQWIURPLQYHVWPHQW




ZLWK WKHXVHRI%,02IFRXUVH LWFDQEHDUJXHG WKDW WKHVHYDULRXV WDVNPHQWLRQHGDERYHKDYHEHHQ LQLWLDWHGDQG
H[HFXWHGVXFFHVVIXOO\EHIRUHWKHFRPLQJRI%,0EXW%,0LVDEHWWHUFRRUGLQDWHGDQGLQWHJUDWHGPHWKRGZKHUHE\









WKDW %,0 LV KDYLQJ WKH SRWHQWLDO WR VLJQLILFDQWO\ FKDQJH DQG LPSURYH SHUIRUPDQFH DQG GRFXPHQWDWLRQ LQ WKH
FRQVWUXFWLRQ LQGXVWU\ DQG WKLV ZLOO LQYDULDEO\ UHGXFH LQHIILFLHQFLHV HQKDQFLQJ SURGXFWLYLW\ DQG LQFUHDVLQJ
FROODERUDWLRQDQGFRPPXQLFDWLRQ*RHGHUWDQG0HDGDWLZLWKWKHLQWHQWLRQWKDW%,0ZLOODFKLHYHGHFUHDVHG
SURMHFWFRVWVLQFUHDVHGSURGXFWLYLW\DQGTXDOLW\DQGUHGXFHGSURMHFWGHOLYHU\WLPH$]KDUHWDO'HVSLWHWKH








IDFWRU KLQGHULQJ WKH DGYDQFHPHQW DQG DGRSWLRQ RI%,0 UHODWHG WHFKQRORJLHVZLWKLQ WKH$XVWUDOLDQ$(& LQGXVWU\
$NVDPLMD DQG $OL  UHFHQW VWXG\ LGHQWLILHG ³LQDGHTXDWH WUDLQLQJ DQG HGXFDWLRQ´ DV PDMRU KLQGUDQFH WR WKH
DGRSWLRQ%,0LQWKH$XVWUDOLDQ$(&LQGXVWU\ZKLFKLVFRQVLVWHQWZLWKWKDWEHLQJIDFHGJOREDOO\7KHVHDUHFKDOOHQJHV







ZD\V 3LHFHPHDO FKDQJH WKLV LV DOVR FDOOHG WLQNHULQJ DQG LW HQWDLOV WKHPRGLILFDWLRQ RI SDUWV RI ZKROH ZKLFK LV
DGMXVWPHQWWRDSRUWLRQRIDV\VWHP
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2.1 Needs for Systemic Change in Education 
%DVHGRQ WKHDUJXPHQWVSXW IRUZDUG%HOO 7RIIOHUHWDO5HLFK DQGPDQ\RWKHUV WKDW WKH
FKDQJHVRIKXPDQVRFLHW\KDYHXQGHUJRQHPDVVLYHFKDQJHVIURPDJUDULDQDJHWRLQGXVWULDODJHEXWIRULQIRUPDWLRQ
WHFKQRORJLFDODJHPXFKLVVWLOOH[SHFWHG:D\VRIGRLQJWKLQJVVLQFHDJHVKDYHEHHQG\QDPLFIURPRQHFLYLOL]DWLRQWR
DQRWKHU DQG WKLV LV HYLGHQW LQ VRFLHWDO WUDQVIRUPDWLRQV UHFRUGHG)RU LQVWDQFH WKH VRFLHW\¶V FKDQJHV DV D UHVXOW RI
FKDQJHVIURPDJUDULDQDJHWRLQGXVWULDODJHZDVPDVVLYHZKHUHDVWKHFKDQJHWKDWLVEHHQZLWQHVVQRZDVDUHVXOWRI
QHZLQIRUPDWLRQWHFKQRORJ\GLJLWDODJHLVUDWKHUSLHFHPHDODQG\HWWREHFRPSUHKHQVLYHO\FRPSOHWH5HLFK































2.2 A Continuum of Systemic Change  
³$&RQWLQXXPRI6\VWHPLF&KDQJH´ LV DQ HGXFDWLRQ WKHRU\ WKDW YLHZSDUDGLJP VKLIW LQ OLQHDU DQGGLVWLQFW VL[
GHYHORSPHQWDOVWDJHVDQGVL[NH\HOHPHQWVRIFKDQJH$QGHUVRQ7KLVFKDQJHVUHVSHFWWKHVKLIWIURPWUDGLWLRQDO











Stages of Systemic Change 







• Emergence of New Infrastructure6RPHHOHPHQWVRIWKHV\VWHPDUHRSHUDWHGLQNHHSLQJZLWKWKHGHVLUHGQHZ
V\VWHP7KHVHQHZZD\VDUHJHQHUDOO\DFFHSWHG





SHUIRUPDQFH LQGLFDWRUV .3,V RI%,0 LPSOHPHQWDWLRQ SURFHVV WKURXJK D MRLQW H[HUFLVH EHWZHHQRI8QLYHUVLW\ RI
6DOIRUGDQG-RKQ0F&DOO$UFKLWHFWVWKURXJKDSURFHVVFDOOHG.QRZOHGJH7UDQVIHU3DUWQHUVKLS.73)RUWKLVH[HUFLVH
WKHUHDUHWZRSHUIRUPDQFHLQGLFDWRUVKRZZHOOWKHDGRSWLRQRIWKH%,0FRQFHSWDQGKRZEHQHILFLDOWKHDGRSWLRQRI
%,0WRSUDFWLFHV $OVR$UD\LFLHWDO DUJXHG WKDW WKHRYHUDOO%,0LPSOHPHQWDWLRQDSSURDFKXVHVDVRFLR
WHFKQLFDOYLHZLQVXFKWKDWLWGRHVQRWRQO\FRQVLGHUWKHLPSOHPHQWDWLRQRIWHFKQRORJ\EXWDOVRFRQVLGHUVWKHVRFLR
FXOWXUDOHQYLURQPHQWWKDWSURYLGHVWKHFRQWH[WIRULWVLPSOHPHQWDWLRQ$]KDUHWDOH[SORUDWRU\VWXG\FRQILUP
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DFDGHPLFDQGZKHUHWKLVVHHPWRKDYHKDSSHQHGVWXGHQWVDUHVWLOOEHHQHGXFDWHGLQWKHLUVHSDUDWHGHSDUWPHQWVZLWK
OLWWOHRUQRLQWHJUDWLRQRUFROODERUDWLRQVDPRQJWKHGLVFLSOLQH%,0LVDQDOOHQFRPSDVVLQJEXLOGLQJGHOLYHU\SURFHVV





3.2 Challenges to BIM adoption. 
$VWDQGDUGLVDPHDVXUHGRITXDOLW\DQGLWJXLGHVWKHOHYHORIDFFHSWDQFHRIDSURGXFW%,0LVVWLOODSURGXFWZLWKRXW
VWDQGDUGVZKLFKDOORZDUUD\RI%,0VRIWZDUHSURGXFWVWKDWODFNWKHDELOLW\WRSURGXFHLQWHURSHUDEOHILOHVODFNRIVWULFW




FRQVHUYDWLYHDSSURDFKDPRQJVHQLRUSURIHVVLRQDOVDUH LPSHGDQFHWR%,0DGRSWLRQV 6RPHRI WKHVHDUH WKHPDMRU
FKDOOHQJHVWKDWDUHLPSHGLQJ%,0DGRSWLRQVXFKDVODFNRIVWDQGDUGL]DWLRQRI%,0SUDFWLFH,QWHURSHUDELOLW\DPRQJ




WRGD\:KDWRIQRWH LV WKHSDUDGLJPVKLIWV LQVRFLHW\DQG WKHUHODWLRQVKLSEHWZHHQVRFLHW\DQGHGXFDWLRQDOVR WKH
LQIRUPDWLRQDJHHGXFDWLRQDOV\VWHPQHHGWREHEDVHGRQFKDQJHVLQWKHZRUNSODFHDQGVRFLHW\VWUXFWXUH5HLJHOXWK
5HLJHOXWKDQG*DUILQNOH%XLOGLQJ,QIRUPDWLRQ0RGHOOLQJ%,0KDVEHFRPHWKHLQWHUQDWLRQDOEHQFKPDUN
IRU HIILFLHQF\ LQ$UFKLWHFWXUDO (QJLQHHULQJ DQG&RQVWUXFWLRQ $(& DQG KRVW RI RWKHU EXLOGLQJ VHUYLFHV5HFHQW





RI %,0 LQWR KLJKHU HGXFDWLRQ XQGHU FROODERUDWLYH VHWWLQJ DPRQJ DOO WKH EXLOGLQJ LQGXVWU\ GLVFLSOLQHVZLOO HQDEOH
PD[LPXP%,0EHQHILWVWREHDFKLHYHGDWDOOOHYHOV
4.1 The Open-ended Interview. 












825 Badiru Yunusa Yusuf et al. /  Procedia - Social and Behavioral Sciences  219 ( 2016 )  820 – 827 























VR WKH WUDGLWLRQDOPHWKRGV LVZLGHO\ VWLOO LQ XVH EXWZLWKPRUH NQRZOHGJHRI%,0DQG LW DFFHSWDQFH DPRQJ
SUDFWLWLRQHUVLWPD\EHSRVVLEOHLQIXWXUH
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4.5 Education and Training 
'XHWRWKHLPSRUWDQFHRIHGXFDWLRQWKHUHVSRQGHQWVEHOLHYHGWKDWWKHUHDUHH[LVWEHQHILWVWKDWLVWREHJDLQZLWK
FROODERUDWLRQ DPRQJ SUDFWLWLRQHUV DQG WKH DFDGHPLD 7KH\ DOO DOVR DFNQRZOHGJHG WKDW WKH H[SHULHQFH RI WKH










D PDWFKLQJ %,0 VWDQGDUGV WR WKH JOREDO EHVW SUDFWLFH 7KLV ZDV WKH UHVSRQVH RI DOO GXH WR WKH IDFWV WKDW %,0
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